background: The increasing use of emergency contraceptive pills (ECPs) does not seem to reduce the number of induced abortions as would be expected, indicating that women use ECPs might also be a strong factor affecting their final efficacy. The study aimed to understand the attitude towards, and use of, ECPs among women seeking an abortion. methods: A cohort study was conducted via face-to-face questionnaire interview among women seeking abortion in Shanghai, China.
Introduction
More than half-an estimated 45.5 million worldwide-of unintended pregnancies are resolved by induced abortion each year (Henshaw et al., 1999) . In China, induced abortion is legal and free of charge for married women. For unmarried women without medical insurance, both abortion and contraceptives are available at a low price. Since 1979, in China, the 'one child policy' has been pursued to avoid a 'population explosion', and induced abortion has been regarded as a backup for contraceptive failure (Wang et al., 2004) .
Emergency contraception (EC) provides women with a safe means of preventing pregnancy following unprotected sexual intercourse (Faculty of Family Planning and Reproductive Health Care Clinical Effectiveness Unit, 2006) . It is recommended to be used in the following situations: breakage of condom, displacement of an intrauterine device (IUD), missed pills, unsuccessful withdrawal or non-use of contraception, including sexual assault. The dosing strategy of levonorgestrel-only EC approved by the United States Food and Drug Administration is 0.75 mg taken as soon as possible within 72 h of unprotected intercourse, with a second dose of 0.75 mg taken 12 h later. The second dose can be taken 12-24 h after the first without reducing the efficacy (Ngai et al., 2005; Hansen et al., 2007) . A single dose of 1.5 mg levonorgestrel is as effective as the split-dose without changing the efficacy or worsening any side † These authors contributed equally.
effects Hansen et al., 2007) . Studies of efficacy show that levonorgestrel can also be used between 73 and 120 h after an unprotected intercourse (Rodrigues et al., 2001; von Hertzen et al., 2002; Ngai et al., 2005) . Low doses of mifepristone are also effective, but currently available for EC only in China and India. Oral hormonal methods are usually considered more convenient than another EC alternative, the insertion of a copper-bearing IUD, with almost no medical contraindications (Faculty of Family Planning and Reproductive Health Care Clinical Effectiveness Unit, 2006) . The absolute efficacy of emergency contraceptive pills (ECPs) remains undetermined and depends on the specific formulation, doses of regimen, time interval between the unprotected intercourse and treatment, as well as the risk of conception. At present, only estimates of efficacy are available and these range from 57 to 93% (Ho and Kwan, 1993 ; Task Force on Postovulatory Methods of Fertility Regulation, 1998 Regulation, , 1999 Rodrigues et al., 2001; Arowojolu et al., 2002; von Hertzen et al., 2002; Xiao et al., 2002; Hamoda et al., 2004; Ngai et al., 2005) . The earlier the ECP treatment is given, the more effective it is (Piaggio et al., 1999) . To increase the efficacy and access, ECPs containing levonorgestrel or mifepristone were approved (in 1998 and 2001, respectively) to be sold over-the-counter without age limitation in China. Pharmacists are nowadays having interactive roles in dispensing ECPs. A substantial body of research demonstrates convincingly that easy access increases the use of ECPs. However, to date, no study has shown that increased access to ECPs reduces the number of unintended pregnancies or induced abortions on a population level (Raymond et al., 2007) . Therefore, it is of great interest to explore people's attitude towards ECPs and the way women use ECPs.
The study aimed to explore the characteristics of ECP users, the impact of easy access to, and widespread use of, ECPs on contraceptive behaviour, as well as the barriers to the use of ECPs and how they are used in a specific population of women seeking an abortion.
Materials and Methods
All women with a pregnancy in the first or second trimester requesting an induced abortion at three pre-abortion care centres in Shanghai, China, were recruited between 23 March 2006 and 27 September 2006. Two centres are located in the downtown area and the third one is in a suburb. After appointment with the gynaecologist but before the treatment, women who had given their informed consent to participate in the study were interviewed face-to-face with no accompanying person present. The questionnaires were filled out by female researchers during the interview to ensure a high completion rate. Before we initiated the study, a pilot study was undertaken where we asked 161 women to read and comment on a draft questionnaire. Minor changes were made on the basis of their comments, and the final questionnaire consisted of questions covering demographic characteristics, reproductive history and cited reasons for terminating the pregnancy. On the basis of their answers to the question on previous use of ECPs before the current cycle of conception, we classified all the respondents into two groupswomen who had used ECPs before (ECP ever-users) and those who had no experience in using ECPs (ECP never-users). The questionnaire was divided into two parts. In the second part, respondents who had used ECPs to try to prevent the current pregnancy were subsequently interviewed about the way they used ECPs and their attitudes towards using ECPs in the future. Those who had used ECPs before but did not use the pills during the current cycle of conception were asked about their reasons for non-use.
Assuming 2500 individuals in each group, a prevalence of contraceptive failure of 30% and an alpha error level of 5%, we would have a statistical power of 99.5% to detect a 20% difference in contraceptive failure among ECP ever-users compared with ECP never-users. We used unconditional logistic regression analysis to model the risks for non-use of ECPs as a function of demographic characteristics and reproductive history. Forward stepwise logistic regression was used to identify the insignificant contributing variables which were excluded, and then the final multivariable model was established. Odds ratios were calculated to approximate relative risks and were presented with 95% confidence intervals. x 2 Test was applied to study the differences between ECP ever-users and never-users in their cited reasons for requesting termination of the pregnancy. All statistical analyses were performed using the Statistical Package for the Social Sciences (version 11.5). Results were considered statistically significant when P , 0.05.
Results
A total of 5741 abortion-seeking women were asked to participate in the study, but 40 women declined to participate and 24 women were excluded owing to a diagnosis of non-viable pregnancy (miscarriage).
In the end, 5677 women were included with a response rate of 99.3% ( Fig. 1 : study flow chart). Among all respondents, 4.4% were teenagers, 55.3% had experienced at least one previous induced abortion (range 1-10), 7.3% had never used any kind of contraception before, 23.0% had no knowledge on EC and 51. 2% had no experience in using ECPs.
Univariate associations for non-use of ECPs regarding demographic characteristics and reproductive history are shown in Table I . In the final adjusted model, factors including age, education level, parity and number of previous abortions were associated with non-use of ECPs (Table II) . Compared with women aged 20 -29 years, teenagers and women aged 40-48 years had higher risk for non-use of ECPs. Short maternal education was associated with an increased risk for non-use of ECPs. Compared with nulliparous respondents, parous women were at a higher risk for non-use of ECPs. Respondents with no previous abortions had higher risk for non-use of ECPs when compared with women who had experienced previous induced abortions. Emergency contraceptive use and abortions During the present cycle of conception, compared with ever-users, ECP never-users were less likely to have used any contraception (P , 0.001). In response to the question on the main reason for non-use of contraception, ECP never-users were less likely to realize the risk of becoming pregnant, compared with ECP ever-users (P , 0.001). Moreover, ECP never-users were more likely to have no knowledge about fertility and contraception (P , 0.001) (Table III) .
Maternal health problems and concern about congenital malformation together with socioeconomic factors also contributed to the decision on termination of the pregnancy (Table III) . Among all respondents, 223 women cited the following reasons for terminating the pregnancy: single motherhood or relationship problems; lack of psychological preparation for being a mother; financial constraints; concerns about the negative effect of having an unplanned child on their career. There was no significant difference in socioeconomic constraints between ECP ever-users and never-users (P ¼ 0.221).
During the cycle of conception, 13.3% (757/5677) of the participants reported that they had taken ECPs, trying to prevent the current pregnancy, because of non-use of contraception (534), missed pills (2), condom failure (31), and the remaining women (190) had used ECPs for extra protection. Of these 757 women (Table IV) , the majority (95.5%) took levonorgestrel pills, either in a single dose (30.3%) or in a regimen of 0.75 mg, twice with a 12 h dose interval (69.7%), whereas only 4.5% of women used mifepristone. Contrary to the recommended instructions, 1.6% (12/757) of women did not take the ECPs within 72 h of an unprotected intercourse. Among the users who took the two-dose regimen of levonorgestrel, 53 women forgot to take the second pill. A key finding was that 57.7% (437/757) of the women had repeated unprotected intercourse after taking ECPs, and 93 of them had taken ECPs repeatedly during the same cycle. Pharmacy was the main source (98%) of obtaining ECPs. When asked whether they would like to use ECPs again if needed in the future, 37.9% women said 'no' and 35.9% answered that they were not sure. When asked about where they would prefer to obtain ECPs if necessary, about three quarters of the women would choose a pharmacy for the reason of convenience and protection of privacy. Around 23.7% women preferred to seek a hospital, which they regarded as a more reliable source with the opportunity for appropriate counselling from health care professionals (Table IV) .
Although 2773 women had experience in using ECPs, 72.7% (2016) of them did not use ECPs to try to prevent the current pregnancy, even when at high risk of pregnancy. The main reason for non-use was not realizing being at risk of becoming pregnant or the need to use ECPs. A smaller proportion (5.8%) of these women avoided using ECPs owing to concern about possible side effects and 11 (0.5%) women reported having limited access when needed (Table V) .
Discussion
In this study, we explored the demographic characteristics of ECP users, as well as the barriers to the use of ECPs among 5677 women seeking abortion, a special population who failed to prevent unintended pregnancies.
ECPs have been available over-the-counter for more than 10 years. It is time to increase the understanding of the differences between ECP users and non-users with regard to demographic characteristics as well as contraceptive knowledge, attitudes and practice in order to detect possible problems related to easy access to ECPs and to optimize their use. By comparing the differences in cited reasons for requesting induced abortions resulting from unintended pregnancies between ever-users and never-users of ECPs, we gained information Emergency contraceptive use and abortions on the impact of ECPs use on women's fertility awareness and sexual behaviour. It has been argued that easy availability of ECPs may encourage unprotected intercourse. Our study found that ECP ever-users, women who had received information on ECPs, were more likely to have adopted contraception during the current cycle of conception and they had more general knowledge on contraception. A meta-analysis including eight RCTs has also shown that advance provision of ECPs did not lead to increased frequency of unprotected intercourse, nor changes in contraceptive methods used . Although ECPs hold the potential to reduce the number of induced abortions resulting from unintended pregnancies if being properly used, approximately three quarters (72.7%) of the women with experience in using ECPs had not tried to prevent the current pregnancy by using ECPs, even after unprotected sex. The main reason for non-use was lack of awareness of the risk of pregnancy and the subsequent need for protection. This finding is in accordance with studies from other countries (Aneblom et al., 2002; Moreau et al., 2005; Lakha and Glasier, 2006; Byamugisha et al., 2007) . Therefore, it is necessary to improve the fertility awareness and contraceptive knowledge of women, with an emphasis on EC as a backup for unprotected sex. Concern about the side effects of ECPs is another barrier to the use of ECPs. This adds weight to the need to inform women of the possible side effects and the safety of ECPs.
The adolescent pregnancies and large proportion of repeated abortions in our study also strongly highlight the need for sexual education on fertility control. Our study shows that using unreliable contraceptive methods, together with inconsistent use of condoms, accounted for the main reason for unintended pregnancies, and non-use of contraception was mainly a result of not realizing the risk of pregnancy. These findings underscore that awareness of the high risk of pregnancy associated with non-use, incorrect or inconsistent use of contraception needs to be increased.
Teenagers, women aged 40-48 years or less-educated women had a higher risk for non-use of ECPs when compared with young adults or well-educated women, mainly owing to less knowledge on fertility control. The correlation between non-use of ECPs and less knowledge on fertility as well as a lower rate of contraceptive use stresses the importance to inform all women of reproductive age about EC.
In contrast to the easy availability of ECPs in some countries and rapidly increased use (Moreau et al., 2006) , the knowledge on ECPs among women, their partners and health care providers lags behind (French and Kaunitz, 2007; Fuentes and Azize-Vargas, 2007; Schwarz et al., 2007) , which is also a hindrance to the use of ECPs. As also can be seen from our study, almost one quarter of the respondents had never heard about EC, although ECPs have been available over-the-counter for a long time. The majority of women preferred to obtain ECPs from a pharmacy. A survey conducted among pharmacists in Shanghai showed that 6.5% of them thought ECPs could substitute regular birth control methods; 11.8% had no knowledge about the side effects of ECPs and 17.8% thought that ECPs were contraindicated for nulliparous women (Kang et al., 2007) . In addition, understanding the different EC dosing strategies is also critical for pharmacists (Hansen et al., 2007 
Table IV
Questions about the use of ECPs among 757 respondents who had used ECPs to try to prevent the current pregnancy to inform health care providers and pharmacists in addition to potential users (women and men of reproductive age) about the updated knowledge on ECPs.
ECPs act mainly through delaying or inhibiting ovulation (GemzellDanielsson and Marions, 2004; Davidoff and Trussell, 2006) ; therefore, women who took ECPs prior to ovulation trying to prevent pregnancy, and had repeated unprotected intercourse during the selfcalculated 'safe period', may then be at higher risk of becoming pregnant. A study confirmed that the efficacy of the 12 h split regimen of levonorgestrel declined significantly when there were further acts of unprotected intercourse after treatment (Ngai et al., 2005) . In our study, more than half (57.7%) of the women had repeated unprotected intercourse after taking ECPs during the current pregnant cycle. This stresses the importance to inform women of avoiding repeated unprotected intercourse after taking ECPs, which is not mentioned in the present product instruction.
This study solely focused on women who were seeking an abortion, a specific population with failure in preventing pregnancy. The strength of the study is the very high response rate of 99.3%. By understanding their attitude towards, and behaviour in, EC use, we explored the possible factors leading to EC failure and low rate of EC use even when at high risk of becoming pregnant. However, the results of our study cannot be representative for another large proportion of women who successfully prevented an unintended pregnancy by taking ECPs and who may therefore have different opinions about using ECPs. Therefore, the knowledge on, and attitudes towards, ECPs among the general population of women of reproductive age as well as their partners should be further studied. Moreover, to better understand the factors involved in hindering the use of ECPs, it is necessary to further explore the reasons for not using ECPs among never-users.
